There is some evidence that the sea level fluctuations propagate northward in summer [Clarke, 1977; Wang and Mooers, 1977] but southward in winter [Mooers and Smith, 1968] ; Ma [1970] found northward propagation in both summer and winter but at different phase speeds.
Two years of sea level and wind stress data from seven locations between San Francisco and Torino, British Columbia, were examined in a recent paper [Osmer, 1978] . As part of that study we calculated lagged and unlagged correlation coefficients between wind and sea level data at the same location and at different locations and for different periods to determine if the correlation between sea level and wind was the same at different locations and at different times of the year and if the correlation between sea level at different locations was independent of location and of season.
OBSERVATIONS
Hourly tide gage data were available for San Francisco, Crescent City, Charleston, Newport, Toke Point, Neah Bay, and Torino (Figure 1 ) for the period from August 1, 1973, to September 9, 1975. The hourly data were low passed to remove tidal oscillations by using a filter designed by Godin [1966 Godin [ , 1972 , which has a half-power point of 95 hours. The lowpassed time series were decimated to a &hour data interval with 3080 points.
Estimates of the 6-hour atmospheric pressure and wind stress at each tide gage location were supplied by Andrew Bakun of the National Marine Fisheries Service, Monterey; these estimates were computed from the large-scale synoptic pressure charts as described by Bakun [1973 Bakun [ , 1975 . These times series of atmospheric pressure and wind stress were not Copyright ¸ 1978 by the American Geophysical Union.
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0148-0227/78/047C-1089503.00 filtered, but they were implicitly smoothed over both time and space in the computation process. 
ANALYSIS
We computed linear correlation coefficients among the sea level and wind stress records, both for the entire time period and for overlapping 2-month periods. The usual formulas for computing the significance levels for correlation coefficients assume that all data pairs are independent. In our data, however, a single event lasts a few days, while our samples are separated by only 6 hours; clearly, these pairs are not independent. To determine how many independent sample pairs there were (and hence the significance level), we computed the integral time scale from the autocorrelation functions and divided our total record length by this integral time scale [Allen and Kundu, 1978 Francisco than with Torino. This again suggests the presence of two domains in summer. We were not able to establish whether there really are two domains in the wind stress or to investigate the boundary between them: the wind stress estimates at neighboring stations are not independent, since the original atmospheric pressure data are stored on a 3 ø grid [Bakun, 1973 [Bakun, , 1975 . Because of this, correlation coefficients between wind stress at locations less than 3 ø (330 km) apart are very high, e.g., over 0.95 for Newport and Charleston (140 km) and over 0.8 for Charleston and Crescent City ( 180 km). Our observation that sea level fluctuations propagate northward, while wind stress fluctuations propagate southward, strongly suggests that the response to the wind is predominantly in free, rather than forced, shelf waves. Forced shelf waves would propagate in the same direction as that of the forcing mechanism, i.e., the wind stress [Gill and Schumann, 1974] . We found that the sea level is almost always significantly correlated with the local wind stress. We also found that the lag between wind stress and sea level at the same location is about a day, regardless of the location. Together these observations suggest that at each location a significant portion of the sea level fluctuations is generated locally by the wind stress.
The properties of free barotropic continental shelf waves and with location along the coast. In winter the alongshore correlation is highest, and sea level fluctuations are correlated along the entire stretch of coast from San Francisco to Torino. In summer there is poor alongshore correlation between Charleston and Crescent City, although there is high alongshore correlation both north and south of this apparent boundary. We suggest that there may be two domains of coastal sea level fluctuations year-round: in winter the boundary between them is south of San Francisco, in spring it moves northward to its summer position between Crescent City and Charleston, and in fall it returns to its winter position south of San Francisco.
We are unable to account in detail for the seasonal variation in the alongshore correlation of sea level fluctuations. However, the alongshore correlation of wind stress shows a similar seasonal variation. There might well be a seasonally migrating barrier to the alongshore propagation of fluctuations in the wind stress.
